The present experiments were undertaken as a preliminary study for an intracellular investigation of the rat motoneurons and to ascertain the columnar arrangement of motor cells of the synergic muscle group in the rat spinal cord.
MATERIALS AND METHODS
At first, 13 adult albino rats (Toma strain) were used for thionin staining. Table 1 shows the types of operations performed on them. After an appropriate degeneration period, the animal was perfused with acasia-saline and then 10% formol-acasia-saline through the ascending aorta after the suggestion by Koenig et al. 3 The spinal cord was excised, put into 10% formalin and kept for 24 hours for sufficient fixation. The excised spinal cord was cut into respective segmental blocks under the binocular microscope. The upper and lower limit of a segment was defined respectively as the most proximal and caudal portion of the entry zone of the dorsal root. This led to some individual variation in the length of a given segment but did not cause a substantial change in the motor cell arrange Various workers2,5,6 have reported on the picture of a degenerated motor cell and their observations can be summarized as follows: 1) the disappearance or homogenization of the Nissl substance in cytoplasm especially at the perinuclear zone , 2) the shrinkage or the bulging of the cell body, and 3) the eccentric location of the nucleus . We found in our slides the same type of changes in some motor cells , but in laterality and number they had no consistent relation with the nerve sectioned . Therefore, the method of staining altered motor cells with thionin was abandoned.
In the second set of experiment, 14 rats were used . They were anesthetized with Nembutal JP) and immobilized wth Flaxedil JP) . The sciatic or femoral nerve was stimulated repetitively for 5-6 hours with a brief square pulse (0 .1 msec in duration) of 50-100 cps having maximal intensity through platinum bipolar electrodes . The directly propagated nerve impulse was monitored by the pickup electrodes on the sicatic branches such as the tibial or peroneal nerve , or on the distal cut-end of the femoral nerve, to ascertain the invasion of the sciatic or femoral motoneurons by the antidromic impulses . Care was taken to stimulate the nerves constantly strictly without any interruption, and to compensate for a decrease in stimulus effect due to electrode polarization by raising the stimulus intensity while observing the constancy of the shape of monitored spikes. On the cessation of stimulation, the dura mater was perforated at the atlantooccipi tal junction and the fixative (10% formalin) was introduced into the spinal canal through an injection needle inserted between the intervertebral articulation at the upper sacral level. The time interval between the cessation of stimulation and the introduction of the fixative was made as short as possible and within 10 sec. After the above procedure, the spinal cord was again subjected to the perfusion-fixation as afore-mentioned.
The spinal cord thus fixed was treated in the same manner as in the first method. This method was found unsuccessful too in giving definite shape and cytoplasmic structure of altered cells.
In the third set of experiments, four adult albino rats were used. The types of operation are listed in Table 2 . To cause more complete and uniform alteration of motor cells, the nerves were recrushed 11 or 13 days after the first operation or the muscles which had been innervated by the nerve were removed. The spinal cord was excised, fixed and divided into segmental blocks. Tne blocks were embedded in paraffin and sectioned at 10 z serially. They were stained with toluidine blue.
In rats 1, 2 and 3, the first one of every ten serially sectioned sheets was picked out and stained, while in rat 4, the first one of every four was stained with the same method.
This method proved successful. The plotting of altered cells on the cross-section of the spinal cord was made in the same manner as described above. With the method using toluidine blue, the clear picture of an altered motor cell could be obtained, which is presented in Fig. 3 . The indications of a charac teristic degenerating motor cell were as follows : 1) shrinkage of the whole cell, 2) jagged cell contour, 3) disappearance of the peripheral dendrites which made the cell appear rather circular instead of star-like form of a normal cell, and 4) multiplication and concentration of neuroglial cells around the altered cells. They and I. Takahashi The cell columns are designated by the numbers which are attach ed to the columns in the order of appear ance and in the direction from medial to lateral.
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The cross-sections which show typi cal arrangement of cell groups are also indicated.
The dorsolateral columns are represented on the opposite side for con venience.
The thick solid line on the right shows the range of the respective lumbar segments. 
